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ABSTRACT

Recognition of on-line handwriting has been a very active research and has been
researched in many languages but is new for on-line Lao handwriting recognition. This thesis
present On-line Handwritten Lao Character Recognition using Flexible Structure Feature. This
feature using generalized chain code (GCC). GCC is proposed for lossless encoding of the
variably-spaced handwritten data point produced naturally by an electronic writing tablet due to
the fixed sampling rate and the variable writing speed. Feature for each character is extracted
based on the segment having the change in direction in counter clockwise or clockwise,
cumulative differential normalized GCC value, cumulative length of left to right, right to left, top
to bottom and bottom to top and length in segment. From these we can extract feature of Lao
characters. Each character feature is used to train neural networks for recognition. Experiment

shows successful results for feature extraction of Lao characters and recognition rate.
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3(3n) * 1(1n)
4(411) ® ¢ 0(0)
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6(6n)
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n=|MAX(P2(X) - PI(X))| = [MAX(343-344) =1 w3e
n=[MAX(P2(Y)-P1(Y)) = [MAX(186-183) =3
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Diffcode, = GCC,,, - GCC,

GEC: Length

Ci[0] 6.000000 Leng 1.414214

Ci[1] 5.000000 Leng 2.000000

Ci2] 5.311916 Leng 4.123106

Ci[3] 5.000000 Leng 2.000000

Cif4] 5.000000 Leng 2.000000

Ci[5] 4.000000 Leng 1.414214

o Cil6] 4.000000 Leng 1.414214
. . Ci[7] 2.748668 Leng 5.099020
) ] Ci8] 1.590334 Leng 2.236068
. Ci[9] 8.915243 Leng 15.033297

. Ci[10] 8.000000 Leng 4.242640

, Ci[11] 7.590334 Leng 4.472136

PR . Ci[12] 7.819331 Leng 5.000000
Rl N Ci[13] 7.180669 Leng 7.071068
. Ci[14] 7.251332 Leng 5.099020

. Ci[15] 7.251332 Leng 10.198039

Ci[16] 7.251332 Leng 5.099020

% Ci[17) 7.311916 Leng 4.123106

Ci[18]) 2.884569 Leng 11.045361

Ci[19] 2.902251 Leng 13.038404

Ci[20] 2.819331 Leng 7.071068

Ci[21] 2.515524 Leng 5.385165

Ci[22] 2.859106 Leng 9.055386

Ci[23] 3.115431 Leng 22.090721

Ci[24] 3.409666 Leng 3.162278

Ci[25] 3.543199 Leng 12.083046

Ci[26] 4.115432 Leng 7.810250

Ci[27] 4.688084 Leng 8.246211

Ci[28] 5.140893 Leng 9.055386

Ci[29] 5.789726 Leng 8.602325

Ci[30] 7.819331 Leng 5.000000
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GCC Length Diffcode
Ci[0] 6.000000 Leng 1.414214 Diff -1.000000
Ci[1] 5.000000 Leng 2.000000 Diff 0.311916
Cil2] 5.311916 Leng 4.123106 Diff -0.311916
Ci[3] 5.000000 Leng 2.000000 Diff 0.000000
Cil4] 5.000000 Leng 2.000000 Diff -1.000000
Cil5] 4.000000 Leng 1.414214 Diff 0.000000
Cil6] 4.000000 Leng 1.414214 Diff -1.251332
e Cif7) 2748668 Leng 5.099020 Diff -1.158334
.. . Cil8] 1.590334 Leng 2.236068 Diff -0.675091
. Ci[9] 8.915243 Leng 15.033207 Diff -0.915243
. Ci[10] 8.000000 Leng 4.242640 Diff -0.409666
. Ci[11] 7.590334 Leng 4.472136 Diff 0.228997
] Ci[12] 7.819331 Leng 5.000000 Diff -0.638662
,\f .. . Ci[13] 7.180669 Leng 7.071068 Diff 0.070663
" L. Ci[14] 7.251332 Leng 5.099020 Diff 0.000000
.. Ci[15] 7.251332 Leng 10.198039 Diff 0.000000
. Ci[16] 7.251332 Leng 5.099020 Diff 0.060585
By Ci[17) 7.311916 Leng 4.123106 Diff 3.572653
- Ci[18] 2.884569 Leng 11.045361 Diff 0.017683
Ci[19] 2.902251 Leng 13.038404 Diff -0.082920
Ci[20] 2.819331 Leng 7.071068 Diff -0.303807
Ci[21] 2.515524 Leng 5.385165 Diff 0.343582
Ci[22] 2.859106 Leng 9.055386 Diff 0.256325
Ci[23] 3.115431 Leng 22.090721 Diff 0.294235
Ci[24] 3.409666 Leng 3.162278 Diff 0.133533
Ci[25] 3.543199 Leng 12.083046 Diff 0.572233
Ci[26] 4.115432 Leng 7.810250 Diff 0.572652
Ci[27] 4.688084 Leng 8.246211 Diff 0.452809
Ci[28] 5.140893 Leng 9.055386 Diff 0.648833
Ci[29] 5.789726 Leng 8.602325 Diff 2.029605
Ci[30] 7.819331 Leng_5.000000

U 3.2 uamssiergnla GCC uazmnamuanavessiagnla (Diffcode)
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GCC

Length

_Difféode:

Ci[14] 7.251332
Ci[15] 7.251332
Cil16] 7.251332

Ci[18] 2.884569

Ci[19] 2.902251
Ci[20] 2.819331

: CipT]: 7.314918 5|

Leng 5.099020
Leng 10.198039
Leng 5.099020

Leng::4:123106- -

Leng 11.045361

Leng 13.038404
Leng 7.071068

Diff
Diff
Diff
Diff

Dift
Diff

: Dift.

0.000000
0.000000
0.060585
- 3572853
0.017683

-0.082920
-0.303807
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